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Table 1. Comparison of D4 γ results, DC γ and DC DD for lung 
plans with and without density override (DO) in the body or 
lung volume. 
 
Conclusions: The DC EPID in vivo dosimetry system was 
successfully implemented at our hospital. Corresponding 
gamma pass/fail criteria for DC and D4 phantom 
measurements were established. A solution was found to 
overcome dose reconstruction issues in strong heterogeneous 
regions. The main limitation of the system remains the size 
of the EPID panel.  
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Purpose/Objective: The new commercial thermal neutron 
device (TNRD) has a good response with directionality in a 
pure neutron beam [1]. In addition, good coincidence with 
TLD detectors was found for peripheral neutron dose 
estimation in-phantom [2]. Nevertheless, further experiments 
have shown that TNRD is not completely reliable in some 
special clinical conditions, due to photon contribution. The 
aim of this work is the knowledge of uncertainties related to 
photon presence under different irradiation conditions, 
especially angle incidence influences at different field-edge 
distances. This will not only verify the goodness of TNRD 
measurements due to a possible compensation, but to find a 
possible correction to improve peripheral neutron doses 
estimation.  
Materials and Methods: TNRD detector is based on a pair of 
commercial photodiodes, and allows the measurement of 
thermal neutron fluences under an intense photon 
background [1]. However in the case of an in important 
photon presence, intrinsic differences among diodes make 
TNRD signal to be over or underestimated, due to their 
relative position with respect to the beam incidence. This 
could be a consequence of 'shadow' effect, from one diode to 
the other, as the reading is obtained by the subtraction of 
both signals (the one of the sensitized to neutrons and the 
normal one). Six gantry angle incidences (0º, 45º, 135º, 180º, 
225º and 315º) were measured in 6 and 15 MV for two 
different field-edge detector distances (10 and 25 cm, 
corresponding to an approx. dose rate 3.53 and 1.21 
cGy/min). A Primus Siemens linac using a 40x10 cm2 field was 
employed with TNRD detectors inserted in the middle of two 
layers of 4 cm polyethylene. 
Results: The table shows TNRD readings at 6 MV (photon 
signal) and neutron component from 15 MV (subtraction of 15 
MV and 6 MV readings). Photon influence in TNRD neutron 
readings are up to 50% for 315º and 135º for 10 cm. However 
if we consider the accumulated readings among the whole 
arc, total photon component is compensated and reduced to 
9.3% or 6.7% depending on distance to field-edge. The figure 
shows the compensation of photon component for 
complementary gantry angles. 
 
Table. (see text) 
 
 
Figure. TNRD readings for complementary gantry angles at a 
field-edge detector distance of 10 (dashed line) and 25 (solid 
line) cm.  
Conclusions: Results obtained here explain the problem that 
TNRD measurements have shown when measuring at some 
angle incidences at different distances to the field-edge 
because of photon contribution. The good relation obtained 
with TLD detectors in previous experiences [2] are due to the 
compensation of different angle incidences shown here. 
lthough good measurements are obtained when compensated 
multi-incidences are used, more accurate results would be 
obtained if 6 and 15 MV measurements are performed under 
the same conditions. This would be relevant when non-
balanced gantry incidences are used.  
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